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"IT am pleased to support the publication of 
this report and commend it to all Canadians 
concerned with our energy future. While it does 
not represent a formal government view of the 
long-term future nor of the solutions required to 
meet the challenge, it has been’ carefully 
researched and _ presents a credible base case 
scenario. In examining the _ report, however, 
readers may want to make their own judgements 
as to alternative scenarios ... 


"The value of this kind of report is not to 
"fix" the long-term future, but to help Canadians 
choose and develop satisfactory energy futures. 
Its greatest value, I believe, will be as an 
important contribution to the public dialogue and 
debate that must surely take place if we are to 
make the best choices from among the many 
alternatives available." 


ENERGY FUTURES FOR CANADIANS 
excerpt from the Foreword by the 
Honourable Alastair Gillespie, Minister 
Energy, Mines and Resources Canada 


1. FACING THE ENERGY FUTURE 


The serious world energy situation which followed the quad- 
rupling of world oil prices in 1973-74 was highlighted in the 
report, "An Energy Strategy for Canada", published in 1976 by 


Energy, Mines and Resources Canada. That report, in examining 
the outlook to 1990, concluded that Canada should strive for a 
strategy of energy self-reliance. It recommended that Canada! 


Should reduce its net dependence on imported oil in 1985 to one- 
third of total oil demands. That reliance on imports contrasts 
with a situation, if no action was taken, in which by 1985 net 
imports of oil might approach 50 per cent of Canadian require- 
ments. A number of policy elements and targets were set down in 
the Strategy report to achieve that lower reliance on imported 
oil and a number of actions related to their strategy have been 
taken. (See Annex 1 to this Summary for a listing of policy 
elements and targets of "An Energy Strategy for Canada", and 
Appendix 4 of the Futures report for an outline of current 
initiatives by the federal government.) 


It was also recognized in the Strategy report that an assess- 
ment which went only to 1990 could not capture the full impact of 
the rapidly changing energy situation, or allow fully for the 
drastic changes which will be necessary in Canada to adjust to a 
different and a very difficult energy future. The report noted 
that: 


"What is necessary is to begin now to plan so that such 
a transition can take place in as smooth and orderly a 
manner as possible. These longer range issues will be 
addressed in a paper...that will deal with alternative 
energy futures beyond 1990." 


The report, "Energy Futures for Canadians"(1), in addressing | 
that longer term future (to 2025), does three things: 


- assesses the need for action -- by presenting a long-term ener- 
gy assessment; 


- outlines a program of action -- by recommending current pro- 
grams to assist in the energy transformation; and 


(1) Energy Futures for Canadians, J.E. Gander, F.W. Belaire for 
Energy, Mines and Resources Canada, 1978; a report of the 
Long-Term Energy Assessment Program (LEAP). 
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- seeks to make the program effective -- by outlining an informa- 
tion, communication and participation program to achieve wide- 
spread, common perceptions of the energy situation and of the 
objectives and actions necessary to deal with it. 


The Energy Futures report concludes that: 


- the world energy situation is likely to deteriorate rapidly 
after 1990; 


- the strategy of self-reliance for Canada should be pushed even 
harder, and become a policy of sustainable self-reliance in 
which imports of oil are reduced by the year 2000 to a much 
smaller part of energy supply; no significant dependency on 
imported oil would remain beyond 2000, and sustainable but 
changing Canadian supplies would be balanced by changing 
patterns of energy demand; 


- the energy changes will require a substantial transformation 
in the use of energy to be introduced progressively from now 
on; and 


- the necessary adjustments require a major transformation in 
Canada's energy system, with substantial implications for the 
economy and for Canadian society; no satisfactory adjustments 
ean be made unless even greater action is taken from now on by 


all Canadians. In that respect, the energy future is urgent. 


The current energy situation in Canada and abroad, and many 
short-term forecasts, seem to deny the urgency or even the neces- 
sity of special, comprehensive action. The growth in energy 
demand has moderated (principally in keeping with the higher 
energy prices and slower economic growth); conservation measures 
are being introduced; alternative energy sources are being inves- 


tigated; new oil supplies are coming on stream in Alaska, the 


North Sea and Mexico; world oil supplies, in total, are more than 
able to meet current demands, and oil prices have stabilized or, 
indeed, declined in real terms (in comparison with price increases 
more generally). These developments justify a sense of optimism 


about our ability to meet energy requirements over the next few 


years. If world economic performance continues to be unsatisfac- 


tory for many years, the available energy supplies will adequately, 
meet requirements well into the 1990s, by which time at least some 


longer term adjustments will have been made. However, in a study 
concerned with adjustments for the years beyond 1990, a sense of 
complacency is not justified. That is especially true if one 
accepts the necessity to provide energy for a much improved eco- 
nomic performance and for enhanced personal and social well-being 
in the industrial world and in the developing countries. Exten- 
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Sive moderations in demand and changes in the patterns of demand 
are required. Substantial increases in energy supply, both from 
conventional and from new sources, and changes in patterns of 
energy supply will require a host of long-term, complex programs. 
The changes in demand and supply will combine to impose upon 
Canada and the world processes of adjustment and transformation 
which will be difficult in the extreme, even if we take advantage 
of all available lead time between now and the end of the century. 
Looking at the long-term future, therefore, there is no reason for 
complacency and no reason to delay programs and processes which 
will build extensively, from this time forward, on current plans 
and programs in all parts of Canada. 


The emerging energy situation, as described later in this 
Summary, will inevitably impose severe constraints and strains. 
Without clear perceptions of the possible magnitudes and direction 
of the long-term changes, and of actions to deal with them, the 
future of Canadian society could be unduly fettered and even dis- 
rupted by avoidable energy imbalances. The costs of preparing in 
advance for the necessary transformations are small. The costs 
of not acting in advance could be immense and be borne for 
generations. 


The third dimension of time 


The rapidly changing future energy situation will profoundly 
affect Canada and the world whether or not programs are imple- 
mented to deal systematically with it. The choice, therefore, is 
whether we try to put in place well coordinated programs to meet 
long-term, indicative energy targets, or whether we operate on 
much shorter time horizons, often under crisis conditions. No 
rigid or fixed targets and programs will be possible, but indica- 
tive targets and adjustable programs can be established within a 
comprehensive, consistent approach. We can use the lead time, 
with flexibility and resiliency, to evolve satisfactory energy 
programs. It ‘is not, for example, just a matter of installing 
one more electricity generating plant or another oil sands plant, 
or one more pipeline, or a home insulation program -- important 
though these fheasures are. We are called upon to anticipate 
longer-term needs -- for example, 25 more nuclear plants, 12 more 
oil sands plants, an array of renewable resources and of structur- 
al changes in demand, a national space heating plan, and many 
other requirements. All of these changes are to be put in place | 
within the same 25-year span of time. \ 

What is required is not just a different magnitude of planning 


and of project implementation; but a different kind of approach. 
A different perception is called for regarding the approach to our 
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energy future. If the long-term adjustments are to take full ad- 
vantage of the remaining lead time, and are to avoid unnecessary 
government intervention in the form of allocations, rationing and 
controls, the additional efforts must be started right away and 
involve as many people, acting in concert, as possible. The real 
challenge in facing the future, therefore, is to achieve a suffi- 
cient measure of agreement on the gravity of the future energy 
situation, and on the necessary targets and programs so that 
concerted action can be taken. This is a human resource problem, 
not a physical resource shortage. The approach requires the 
explicit introduction into our planning and programs of a third 
dimension of time -- the long-term future in preparation for which 
we can continuously and progressively introduce major changes. 


Governments, particularly the federal government, undoubtedly 
will have increasing responsibility to define the national 
purpose, to initiate and coordinate activities -- in short, to 
harness the national will. However, industries and other groups 
in society also have increasing responsibilities to initiate and 
to implement programs. The magnitude of the total energy-related 
tasks is sufficiently great to occupy all available effort. 


National Energy Program 


Thus, a National Energy Program is called for involving all 
Canadians acting within a wide range of initiatives. The princi- 
pal features of the National Energy Program are: 


- considerably altered patterns of energy supply and use, in- 
cluding substantial structural changes in the economy and in 
communities; 


- extensive re-organization of institutions, regulations and man- 
agement procedures; 


- concerted action on the processes and factors of adjustment 
such as prices, costing, fiscal policies, financing, invest- 
ment, ownership and control; manpower and community require- 
ments; technological innovation, environmental protection, land 
use, public participation and other social factors; 


- a National Energy Information and Participation Program. 


The National Energy Program is designed to ensure that we. 
exploit the energy we can have in the future, not try to rely on 
supplies which we have been accustomed to have in the past, but 
which will no longer be available in sufficient quantity, or 
otherwise will not be the optimum approach. 


The objective of the National Energy Program is sustainable 


SS 


‘self-reliance in energy. New energy balances so struck would 
Support satisfactory economic performance and enhanced individual 
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and social well-being from now through 2025. This is not an 
isolationist position. International activities pertaining to 
ae ee energy future will increase, not decrease. (See Figure 
The keystones are Reduce and Replace -- reduce substantially 
the rate of growth in energy demand, especially the demand for 
oil, and replace imported oil with Canadian energy resources. Ex- 
tending the perceptions of the Strategy Report, the new balances 
will be based on: 


- an even lower growth in energy demand and a change in 
energy end-uses to match future supply capabilities; 


- a much lower market share for oil; 
- a sustained or increased share for natural gas; 
- a substantially increased share for electricity; - 


- the maximum practical use of renewables and byproduct 
energy; and 


- new institutional and management arrangements to deal 
with the long-term future. 


New and long-lasting economic and social opportunities can 
result from an imaginative, bold approach to the energy transfor- 
mations. Even though many of the energy transformations and many 
of the opportunities will be realized at’ the local and provincial 
levels, maximum benefits will only be gained when the programs 
are coordinated nationally. Energy linkages might be to Canadian 
unity in the decades beyond 1980 what the rail links were one 
hundred years ago. The transformation of Canada which accompanies 
the new energy era might be as dramatic as that introduced by the 
railroads. 


Principal long-term energy targets 
The principal targets are: 


(1) Reduce the growth rate in energy demand for the period 1978 
to 2000 to one-half the 5.3 per cent historic rate; cut the 
growth rate in energy demand to at least one-half again for 
the years 2000 to 2025. 


(This requires, not just further conservation and increased 
efficiency in current patterns of use, but greatly altered 
patterns of use and supply of energy in ways which support 
satisfactory economic performance and enhanced personal and 
social well-being. What are seen as structural rigidities 
in the short-run offer opportunities for change in the long- 


run. ) 


(2) 


(3) 


(a) 


(5) 


(6) 


10) 


(8) 


(9) 
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Reduce the share of oil from 46 per cent of primary energy 
to about 30 per cent by 2000 and 25 per cent by 2025, and 
reduce the share of imported oil to not more than 10 to 15 
per cent of that lower oil share (a dependency of not more 
than 400 000 barrels a day by the year 2000); reduce oil 
imports to negligible amounts by 2025. 


Increase Canadian oil production by about 50 per cent by 2000 
and sustain that level to 2025 -- principally from oil sands 
and heavy oils (with any frontier or other new discoveries 
worked in). 


(This would require possibly 15 oil sands and heavy oil 
plants by 2000, staging one new plant every 18 months -- an 
extremely difficult, perhaps unachievable objective, but a 
measure of the difficulty of achieving sustainable self- 
reliance whatever course is chosen. ) 


Increase natural gas production by at least one-third by 2000 
and sustain that production or increase it further to 2025 
-- permitting a new gas wedge, based on an assured supply, 
to penetrate the markets of central and eastern Canada to 
reverse the growing dependency on foreign oil. 


Increase coal production four or five times by 2000, with 
further substantial increases to 2025; extend the use of coal 
into many new applications. 


Increase the market share of electricity so that electricity 
is providing at least one-half of total primary energy com- 
pared with about one-third at present. 


Supply at least 5 per cent of primary energy from renewables 
(other than hydro) by 2000, and 10 per cent by 2025 -- the 
equivalent of about 400 000 barrels of oil a day in the year 
2000, and one million barrels a day by 2025. 


Ensure, if possible by 2000, and from then on, that at least 
one-third of the energy requirements of central and eastern 
Canada is provided by energy resources indigenous to those 
regions, on a sound economic basis, and that the remainder 
comes essentially from the energy-surplus regions of Canada 
(including the frontier and coastal regions). 


(a) energy prices in Canada should be at the equivalent of 
the world price of oil (a continuation of current policy), 
at least until costs of energy production in Canada, for 
supplies adequate to meet long-term Canadian requirements, 
are below world oil price equivalence; and 
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(b) price differentials should encourage in each region of 
Canada the interfuel substitutions necessary to, ‘sustain 
satisfactory energy balances. 


(10) Ensure that energy transformations are used as the basis of 
new industrial, employment and international trade oppor- 


tunities and to support Canada's contribution to developing 
countries’. 


(11) Bring into place energy reports, accounts and budgets, and a 
system of communication to permit Canadians to relate their 
actions to shared national energy objectives. 


A National Energy Program is a means by which the energy ad- 
justments which are being initiated by people. an ally parts, of 
Canada are coordinated and evaluated in terms of the objectives, 
the indicative targets and the changing energy situation in Canada 
and around the world. It is a process for increasing the consis- 
tency and completeness of the adjustment, not of imposing a large 
measure of central control. A coordinated, long-term program, 
public understanding of it, and public support for it, are essen- 
tial to a‘sucecessful process of adjustment. 


Making the energy adjustments 


A large number of factors will determine whether satisfactory 
adjustments can be made to Canada's energy system over the coming 
25 years and in the years beyond that. Each of these factors of 
adjustment requires substantial innovative activity in its own 
mrent, and a great effort will be required tosénsure consistency 
among them in the pursuit of energy, economic and social objec- 
tives. Examples of actions among the various factors of adjust- 
ment include: 


- pricing policies in which oil, natural gas and electricity 
prices are based in the first instance on sound economic cost- 
ing principles; tax and fiscal incentive provisions which 
would help to establish differentials to encourage energy sub- 
stitutions in demand and supply, allowance would be made for 
external costs and benefits -- for example, to support greater 
use of electricity, natural gas, co-generation; 


innovative financing schemes which ensure adequate financing 
for essential programs -- for example, for improved housing, 
in situ oil sands production, increased use of natural gas with 
supporting reserves, and a wide range of renewable resource 
programs; a Revolving Investment Fund might be one financing 


scheme used; 
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environmental, land-use, health and other social programs 
would deal comprehensively with long-term energy systems; 
comparative assessments would be made in advance of program 
implementation, thus, permitting preferred environmental and 
other social programs to be adopted -- for example, assess- 
ments of full-scale oil sands and nuclear energy programs; 


jurisdictional agreements, institutional, regulatory and man- 
agement changes would be specifically designed to eliminate 
constraints and to support preferred and essential energy 
programs -- for example, to encourage the use of indigenous 
resources in energy-deficit provinces, and new, experimental 
building and vehicle designs; 


a much broader approach would be taken to technological inno- 
vations; the greatly expanded efforts would include, besides‘ 
basic research and development (R&D), demonstration and de- | 
ployment (RDD&D); these programs would deal with gaps or 
constraints wherever they occur in the implementation of an 
energy program (for example, to meet public perceptions of the 
hazards and risks of nuclear power); 


adoption of new designs and support programs would encourage 
structural changes in housing, other buildings, transportation, 
communities, industrial and commercial equipment and processes; 
these programs would be designed not only to increase energy 
efficiency, but also to support the transition to new energy 
demand-supply balances -- for example, by means of new trans- 
portation systems, both urban and inter-urban, new industrial 
processes and new industries, new urban designs; 


manpower, support-industry and infrastructural changes would 
support the transformations in patterns of energy supply and 
demand -- for example, new manpower training and incentive 
schemes, a comprehensive approach to supplying materials, 
equipment and community services for entire energy programs; 
and 


a full communications and participation program would be put 
in places as outlined in the Recommended Programs. 


The adjustment process will be more difficult than that of the 


past 25 years because: 


changes in energy demand and supply will be toward less pre- 
ferred rather than more preferred patterns and will be a con- 
straining factor, not a strongly expansionary one; 


energy costs and prices will be increasing substantially, at 
least beyond 1990; 
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- for many adjustments, the processes of transition are at a very 
early stage (e.g., renewable resources, increasing energy effi- 
clency, structural changes in demand); 


= risk and uncertainty will be much higher during the rapid tran- 
Sitional processes in the years ahead; and 


- the need for concerted, coordinated actions is much greater. 


In the last analysis, the skill with which we manage the ad- 
justment process will determine the success or failure of Canada's 
future energy program. 


Alternative futures 


This report is intended to fuel, not pre-empt, a wide-ranging 
dialogue on Canada's energy futures. Widespread discussion and 
debate over the perceptions and conclusions of the Energy Futures 
Report will help Canadians to reach agreement on the appropriate 
energy programs. The report focuses on a single but plausible 
energy future to demonstrate the serious nature of the problems 
we confront. In assessing possible alternative futures, the re- 
port concluded that none of the alternatives offered an easier or 
more satisfactory solution than that on which the report focused. 
Policies and courses of action might differ appreciably from one 
approach to another, but the essential problems of adjustment were 
not reduced. To reject the admittedly very difficult approach of 
this report is not to solve the problems of the energy transforma- 
tions. It simply is to require that some other programs probably 
at least as difficult be substituted. There are no easy solu- 
tions. To devote less effort to the task would almost certainly 
be to increase economic and social stress. 


The energy programs themselves do not offer a master blueprint 
for society. Energy decisions must be fitted into the whole 
array of other decisions -- economic and social in Canada and 
internationally. There is need to react dynamically to rapidly 
changing events not just in energy matters but also in the broader 
economic and social spheres as well. The economic, personal and 
social aspirations of Canadians are paramount. The energy trans- 
formations are to serve those objectives, not control them. 


The main policy elements of the report are designed to accom- 
modate alternative approaches and the continual impact of changing 
circumstances. In brief, the five main policy elements, as out- 
lined later in Section 5 are: 


(1) Transformation of end-uses. 
(2) A consolidated energy supply. 


(3) Facilitating the adjustment process. 
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(4) Realizing the economic and social opportunities. 


(5) Establishing an information program and public participation. 


The provinces and the National Energy Program 


Provincial governments exercise considerable authority over 
energy resources, taxation, financing, rates of development and 
provincial energy utilities. They also regulate or greatly influ- 
ence many aspects of energy use (urban and industrial development, 
provincial transportation systems, and so on). New national ener- 
gy balances will be expressed ultimately in terms of satisfying 
local and provincial needs. Thus, an examination of Canada's 
energy future and of the appropriateness of particular energy 
balances to Canada's economic and social future must centre to a 
great extent on provincial priorities and the diversity of circum- 
stances which are to be found across Canada. 


The objective of reducing the growth rate in the use of energy 
applies to all parts of Canada. The objective of "backing out" 
imported oil is especially relevant to the Atlantic Provinces and 
Quebec, although it could also apply within a few years to Ontario 
as well. 


Three provincial or regional objectives follow if energy self- 
reliance is to be achieved for Canada: 


- reduce our eastern exposure by avoiding any further increase in 
the dependency on imported oil in the Atlantic Provinces and 
Quebec, and prevent dependency on imported oil in Ontario and 
the other provinces; 


- reliance on imported oil in central and eastern Canada should 
be essentially eliminated by the year 2000; and 


- at least one-third of the energy requirements of central and 
eastern Canada should come from sources indigenous to those 
regions, and the remainder from resources available from the 
energy-surplus regions of Canada. 


It is readily apparent that the energy-deficit regions of 
central and eastern Canada can gain from a policy of national 
self-reliance in energy. However, the energy-surplus provinces 
and regions can also gain. For them, the principal gains will 
come from the income generated by the sale of energy resources 
and energy-intensive goods and services to other parts of Canada 
and abroad, under nationally promoted marketing programs. The 
energy-surplus provinces and regions can also gain from the sale 
of equipment, supplies, technology and services complementary to 
the energy, and energy-intensive industries. 
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Federal government initiatives are essential if satisfactory 
energy balances are to complement industrial, employment and 
regional policies. Without national coordination, the many con- 
flicts and gaps within provincial energy programs could work to 
the disadvantage of all. Energy developments in frontier areas, 
which come mainly under federal jurisdiction, will be coordinated 


within a National Energy Program. Interprovincial pipelines and/ 
other transport and storage systems are another integral part of| 


the national energy approach. Federal initiatives can also great- 
ly contribute to the international marketing not just of energy 
resources but of energy-related goods and services. Federal par- 
ticipation will also be evident in energy financing, both domestic 
and international, and in other international relations. 


The energy initiatives of the federal and provincial govern- 
ments cannot be separated from Canada's economic and social de- 
velopment in which a coordinated, national approach is essential. 
Moreover, the whole range of activities in the private sector must 
work within the combined impacts of the federal and provincial 
frameworks. The private sector activities include virtually all 
of the energy supply industries, the energy users, financial in- 
stitutions, community and manpower activities, and so on. 


Thus, a National Energy Program is much more than just an 
"add-on" to provincial programs. A National Energy Program is a 
matter of public perception. It rests upon a recognition of a 
broad, national interest -- that mutually beneficial actions can 
be taken within a comprehensive and an expansive view of Canada's 
future. Provincial differences in priorities can pose a national 
threat unless viewed within a national perspective. Even with our 
best national efforts the margin for success is very slim. The 
hazards would be greatly increased by a fragmented approach to our 
energy future. 


Figure 1 illustrates the energy-deficient and the present and 
potential energy-surplus regions of Canada. Quebec and the 
Atlantic Provinces at present rely upon imported oil for more than 
70 per cent of their energy requirements. Ontario relies on im- 
ported coal and on oil and natural gas from western Canada for 
most of its energy resources, and could become dependent, in part, 
upon imported oil if Canadian supplies are not forthcoming in 
adequate amounts. The principal objective of achieving energy 
self-reliance is, therefore, to meet, from Canadian_sources of 
supply, the future energy needs of central and eastern. Canada. 
The objective will require that intensive efforts be made to 
develop the indigenous energy resources of those regions (along 
sound economie lines), and alter patterns of demand to use fully 
those available resources. An indicative target is that central 
and eastern Canada should meet not less than one-third of its 


ENERGY FUTURES FOR CANADIANS (SUMMARY ) 


12 


‘AOYd “1LV GNV ‘AND 


‘uonisod Ajddns Abiaua jeuoibeai jo uoljejysnji| “} eanbi4 


‘o1ue}JUG OJU! SeB pue ji0 dNoNy Iseq + 1Se0OD ISeq 
BuiAow Ajqissod pue A6saua snouabipul se6 pue io UiayOU 
pue ulajsam Aq ‘ouejUC OW! BuiAow |10 payodu! pioay (Z) 


‘(sauijadid saunuey-d9eqenO pue jeaijUO;-elues “6'a) 
jsea aaowW saodinoses ABiaua UWalsapy (|) 


FACING THE ENERGY FUTURE 13 


energy needs by 2000 from its own resources, and continue to do 
so through 2025. An attempt to move closer to one-half of their 
needs might not be over-ambitious by 2025. The balance of the 
energy requirements of central and eastern Canada would come 
principally from western Canada and the frontiers, possibly also 
involving some exports and imports of energy. 


A critical consideration is the provision of sufficient incen- 
tives to the energy-surplus regions to ensure that they have 
reason to participate fully in the transnational, west-east, 
north-south movement of energy resources within Canada. The 
major incentives to the energy-surplus regions are to be found in 
economic and social advantage. Competitive prices must be paid 
for the energy, and cooperation and support given to the economic 
and social priorities of energy-surplus provinces and regions. 


Some transfers of wealth, population and well-being can be | 
expected in favour of the energy surplus regions of Canada, just 
as they have favoured the oil-surplus regions of the world. How- 
ever, within Canada, those transfers need not be seriously dis- 
turbing to” the” rest of” the’ country. The substantial impetus 
arising from energy-related activities in all parts of Canada can 
result in widespread economic and social benefits, particularly 
if approached within the context of a National Energy Program. 


2. THE WORLD ENERGY SITUATION 


The change from 1973 to 1978 


The shock of a quadrupling of world oil prices in 1973-74 was 
the signal that a fundamental change had occurred in the world 
energy situation and that very serious long-term problems existed. 
The world had crossed the threshold from cheap and abundant energy 
to high-priced and much more constrained supplies. The end of the 
era of abundant low-cost oil marks a transition in world history 
perhaps as great as any other single event. 


Although the 1973-74 oil situation primarily resulted from the 
actions of the Organization of Petroleum Exporting Countries 
(OPEC), it represented an important and fundamental change. In 
the mid-1950s, the United States had produced nearly one-half of 
the world's oil and was a major factor in price setting. By 
1973, the United States supplied only about 20 per cent of world 
oil, and imported from OPEC countries 35 per cent of its own 
requirements -- a dependency on imported oil that has increased 
significantly since that time. The OPEC countries now produce 
well over 50 per cent of world oil supplies, and the entire 
western industrial world (including Japan) is heavily dependent 
on those supplies. Oil typically accounts for well over one-half 
of the industrial world's energy at point of use. 


Many disturbing impacts followed from the initial shock of 
higher oil prices. All energy prices tended to increase subsctan- 
tially; balance of payments problems in international trading 
became common; inflationary pressures were increased and the 
forces making for economic recession were greatly strengthened. 


Both the industrial countries and the developing countries 
have begun to devise measures to reduce their vulnerability to 
the growing dependency on oil. Measures of energy conservation, 
increased efficiency in use, some attempt to switch to other 
forms of energy, and provisions for emergency allocations and 
shared supplies can be expected to have some significant effect. 
However, the measures so far taken and planned are unlikely to 
ease appreciably the basic world dependency on OPEC oil. The rate 
of growth in demand for that oil over the next 15 or 20 years 
might be slowed appreciably from what it otherwise would be, but 
the basic world dependency on OPEC oil is likely to remain high, 
or increase further unless much more drastic actions are taken. 
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The 1985 Syndrome 


The difficulties of getting concerted actions and strong 
public support for them to reduce dependency on imported oil in 
most countries of the world is seriously blunted by what is here , 
referred to as "The 1985 Syndrome". Reductions in the rate of 
growth of demand for oil, resulting in large part from general 
economic recession, create an illusion that the previous crisis 
was a temporary phenomenon. That illusion is heightened because 
of the increase in oil production among OPEC countries, the 
measures which have been taken to reduce slightly the dependency 
of industrial countries, and the advent of North Sea oil and 
natural gas, Alaskan slope oil and natural gas, and significant 
oil discoveries in Mexico. Given that combination of favourable 
factors, any examination of the world oil situation to 1985 might 
conclude that there is no longer a serious energy problem. The 
danger lies in taking the analysis only to 1985. Beyond that 
time, many factors combine to indicate a condition which will 
deteriorate rapidly, and could well catch the world unprepared. 


Longer term world energy future 


World energy demands over the longer term will reflect in large 
part the increase in world population and wealth and the distribu- 
tion of that population and wealth among the regions of the world. 
Some features of population distribution are given in Figure 2. 


The industrialized world can be expected to decline as a 
proportion of total population. The Indian sub-continent, Africa 
south of the Sahara, Central and Latin America and the Caribbean 
are expected to experience the most rapid increases. The Middle 
East (including Iran) and North Africa, the principal oil pro- 
ducing region, which had a population less than one-half that of 
Western Europe in 1975, is expected to be nearly 80 per cent as 
large as Western Europe in 2000, and about one-third larger in 
2025). Further demographic factors making for increased energy 
consumption are the trends toward greater urbanization and the 
greater energy-intensity of the activities of both the urban and 
rural populations. 


The shift in the share of the world population to the develop- 
ing countries is accompanied by a significant but less than pro- 
portional shift in the production of wealth (Figure 2). The OECD 
share of gross domestic product is reduced from nearly two-thirds 
of the world total to less than 50 per cent by 2025 while that of 
the Middle East and North African countries, China and other 
developing countries increases accordingly. 
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Figure 2. World population, gross domestic product and energy use. 
A somewhat similar change takes place in the regional use of 


energy (Figure 2). The OECD share is expected to decline from 
about 60 per cent in 1973 to just over one-third by 2025, with 
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the Middle East, North Africa, China and the other developing 
countries becoming dominant. Even by the year 2000, the OECD 
countries are expected to use less than one-half of the world's 
energy. Eastern Europe and the USSR hold a fairly steady one- 
fifth of energy consumption, mostly from their own resources, but 


with the possibility of requiring imported oil by the turn of the 
century. 


Thus, the share of world population, income, wealth and the use 
of energy all shift proportionately toward the developing coun- 
tries. Although the western industrial world will face growing 
competition for energy from the developing countries, its own 
population and wealth also continue to increase, thereby adding to 
its own energy requirements. 


Before the year 2000, the production of oil from the North Sea 
and the Alaska slope is expected to have declined appreciably, as 
will oil production in the OPEC countries as a whole. Neverthe- 
less, the strategic role of the OPEC countries as suppliers of 
world oil increases sharply unless the world's reliance on oil is 
substantially reduced. 


Figure 3 illustrates the peaking and decline of world conven- 
tional oil production and remaining proved reserves. 


It can be seen from Figure 3 that world oil production might 
peak at about 80 million barrels a day in the early 1990s, in- 
creasing from the nearly 60 million barrels a day now produced. 
Beyond the early 1990s, oil production declines until, perhaps by 
2010, world oil production is back to about current levels of pro- 
duction even though the world's energy preference would be to use 
much greater quantities of oil. 


The increases in world energy demand and the peaking and subse- 
quent decline in world oil production pose a very threatening 
problem. Total world energy requirements might be the equivalent 
of more than 300 million barrels of oil a day (MMboepd) by the 
year 2000 (a rate of growth of about 3.7 per cent a year). If 
one-half of those requirements continued to be oil, 150 million 
barrels of oil per day would be required, more than twice the 
anticipated oil production at that time. If the OECD countries 
continued to use one-half of the world's energy, their oil re- 
quirements alone would exceed the world's oil productive capacity. 
Those preferred demands for oil would, at the same time, be con- 
fronting rapidly increasing demands from the developing countries 
and possibly from the Soviet Union and Eastern Europe. Even if 
this assessment were to overstate the situation by a factor of 
two, the world would face a potentially highly disruptive energy 
adjustment in the coming 20 years. 
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Figure 3. World supply and reserves of conventional oil 1977 to 2025. 


Thus, even when allowance is made for new discoveries, oil 
sands and shales, and enhanced recovery techniques, major adjust- 
ments in world energy systems away from such heavy reliance on 
oil must be made prior to the year 2000. Those adjustments will 
then continue beyond 2000. The substitution of electricity, coal 
and renewable resources for oil and natural gas is shown in 
Figure 4. The pattern of change is illustrated in Figure 5 where 
the declining share of oil is evident. 


The lower share of oil, shown in Figures 4 and 5 for the years 
2000 “and 2025,'"is a, forced reductionviny the usevors oily wnotea 
preferred reduction. It is made necessary by the sheer. inability 
to produce all of the oil that people would prefer to use. There 
is no reason to expect that the forced, wrenching away from oil 
will occur automatically or smoothly. It contains a potential 
for massive disruptions on a world scale. Although the rate of 
growth in energy demand is postulated to be lower than in the past 
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Figure 4. World substitution for oil and natural gas. 
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Figure 5. World primary energy production by source. 


25 years, an even lower rate of growth in energy demand would ease 
the burden. The lower rate of growth might occur, but a severe 
reduction would bring with it economic and social distress. 


The pressures of increasing world demand on limited oil produc- 
tion are expected to be evident well before the year 2000, and to 
result in substantial further increases in oil prices -- at least 
doubling in real terms (beyond the rate of increase in prices 
generally) before 2000. However, these price signals will not be 
received soon enough to lead to an early start on the necessary, 
large-scale adjustments (which should already be underway). Even 
more disturbing might be serious interruptions in supply, or in- 
abilities, from time to time, to meet particularly heavy pressures 
of demand. Considerable economic and social disruption could 
result unless major adjustments are made. On a world scale, 
natural gas production is expected to follow a similar pattern to 
oil but with some delay. Coal and nuclear power are seen as the 
principal sources of the required, additional energy, with renew- 
able resources and byproduct energy also increasing appreciably in 
use. However, the increase in use of each of those sources of 
supply faces serious difficulties as well. 


World energy trade 


World energy trade is expected to increase substantially be- 
tween now and 2000 and 2025, driven by the increasing demands of 
the industrial countries and the developing countries. Because 
of the sheer difficulties of providing and transporting such 
large quantities of resources, the various countries and regions 
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might be forced to try to achieve greater self-reliance in energy 
from whatever resources are at hand. To achieve further. substan- 


tial reductions in energy use would also require major energy 
transformations. 


World trade in energy, as shown in Figure 6, is expected to 
more than double between 1978 and 2000, from about 35 million 
barrels of oil equivalent per day (MMboepd) to 75 MMboepd, and to 
increase by a further 70 per cent to 2025. However, by these 
estimates, the share of oil declines significantly while that of 
coal increases. Natural gas, both by pipeline and as LNG shipped 
by tankers, is expected to increase appreciably from the early 
1980s until the middle or late 1990s, and then begin to decline. 
Inter-regional trade in electricity is likely to remain a small 
part of total energy trade. Uranium and other nuclear fuels might 
experience pronounced increases in trade but they, too, will not 
figure largely in inter-regional .movements of energy resources. 
Shipments of nuclear fuels will decrease once breeder reactors are 
brought into extensive use. Renewable energy resources are not 
expected to be a substantial factor in inter-regional trade. 


(millions of barrels of oil 
equivalent per day) 


Figure 6. Inter-regiona! world energy trade. 


22 ENERGY FUTURES FOR CANADIANS (SUMMARY) 


World trade in oil will be severely constrained by the produc- 
tion limitations noted above. Thus, world trade in oil might 
increase only by about one-third between now and 2000, but then 
decline to below current levels by 2025. Oil, which now supplies 
about 90 per cent of the thermal value of world trade, would be 
supplying just over 50 per cent by 2000, and only 20 per cent by 
2025. Coal would make up most of the remainder. 


Around the turn of the century coal might surpass oil as the 
principal energy resource in world trade, and become by far the 
dominant traded resource by 2025. Such ascendancy in world trade 
of coal confronts major difficulties. The sheer logistics of 
producing and moving such vast quantities of coal (even if shipped 
in gaseous or liquid form) pose massive problems. The mining and 
combustion of so much coal could have intolerable environmental 
effects, most serious of which might be the increase in carbon 
dioxide in the atmosphere. Moreover, coal supplies, like oil, 
might not be readily available to support such great volumes of 
trade. World coal reserves are huge, but production and shipment 
are difficult. The United States and the Soviet Union have the 
most readily available coal reserves for export, but their own 
requirements (particularly those of the United States), by 2000, 
might severely tax their productive capacities. Further out in 
time, coal reserves, like oil, will decline. 


Taken in total, world trade in energy resources will pose very 
serious difficulties and require a substantial swing away from oil 
shipments to coal, in one form or another. As with energy produc- 
tion, there is no reason to expect that these changes in trade, or 
the changes in energy demands which would support them, will take 
place easily. A vast amount of advance planning, preparation and 
action is required in the very short time available. 


3. ACHIEVING SATISFACTORY 
ENERGY BALANCES IN CANADA 


Canada and the world 


The extremely difficult energy adjustments which confront the 
world will have serious repercussions in Canada. Quite apart 
from trade in energy resources, any country so exposed to inter- 
national events must be substantially affected by economic and 
social activities abroad, especially during tumultuous times. 
There are many similarities between the interprovincial and inter- 
regional energy outlook for Canada and that for the regions of the 
world as a whole. Thus, many of the transformations in energy 
demand and supply, which are necessary on a world scale, will also 
be necessary in Canada. 


There also are some fundamental differences between the energy 
Situation in Canada and for the world. In relation to popula- 
tion, perhaps no country in the world is better served than Canada 
with the vastness and variety of its energy resources. Yet few 
countries face greater puzzles and complexities to take advantage 
of the resources. Because of those difficulties, we are not in a 
position to pick and choose among a wide range of satisfactory 
Supply possibilities. We will have to exert tremendous efforts to 
bring together some satisfactory combination of energy supplies, 
and to transform patterns of demand to match that energy which we 
demonstrate that we can have. 


Canada's energy-related international activities are expected 
to increase appreciably over the coming 25 years, and continue to 
increase beyond that. Figure 7 illustrates some of the linkages 
which are expected to grow in importance as the global interdepen- 
dence of all countries continues to increase. Those international 
linkages for Canada can rest upon a growing comparative advantage 
in the supply and cost of energy; on the sale in Canada and abroad | 
of a wider range of goods and services which embody that energy, 
and upon the use in Canada and the sale abroad of technologies, 
Management systems and energy-related equipment, designed to meet 
our energy needs but also adaptable to use elsewhere. 


At some time after 1985, the world price of oil no longer will 
be the main reference price for energy in Canada. The cost of, 
producing our own energy resources will be below the world price 
of oil. It is in the context of those favourable future energy 
costs and prices that our energy programs can be based. At 
present, many factors combine to make Canadian-supplied energy 
appear to be high cost in comparison with world oil. Those fac- 
tors include: the large-scale development of remote and difficult 
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Figure 7. Canada’s growing energy links with the world. 


resources in Canada, the increase use of electricity, including 
nuclear power, and substantial efforts to change the ways in which 
energy is used. In terms of past costs of energy, many of those 
activities are high-cost. However, as the real price of oil and 
of other world energy resources increase over the coming 10 to 15 
years (possibly not appreciably for a year or two), the Canadian | 
programs to change patterns of demand and use Canadian energy 
Supplies will become competitively priced. A major difficulty, . 
therefore, is that the adjustment processes based on the percep-}, 
tion of those higher prices should be well underway now, whereas / 
the tendency quite naturally is to wait until the higher prices | 
exist and then adjust accordingly. That delay could exact very | 


high costs in terms of economic dislocations and social distress. |/ 
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Transforming energy balances within Canada 


To avoid a growing reliance on imported oil, a policy of sus- 
tainable self-reliance in energy is recommended for Canada. This 
calls for major adjustments before the year 2000. If that trans- 
formation can be made, the further transitions beyond 2000, 
although still very great, should fall more readily into place. 


Sustainable self-reliance in energy means that our vulnerabil- 
ity to external disruptions in energy supply, or to very great 
increases in world energy prices, would be negligible. (The eco- 
nomic and social effects of any serious world disruptions would, 
of course, continue to be felt.) Without such a policy of sus-, 
tainable self-reliance, Canada's dependency on imported oil might 
increase until imported oil was providing well over 50 per cent of 
Canada's oil requirements before the year 2000, and nearly one- 
quarter of our total primary energy (and an even higher proportion 
at point of final use). Such a growing dependency on world oil 
would be taking place at the time when world availability of oil 
would be declining sharply. For a country with such great energy 
resources to permit that growing vulnerability to occur is surely 
irresponsible in terms of its own national interest and in terms 
of the pressing needs of other countries. A successful national 
energy program might reduce imported oil to 10 or 15 per cent of 
our total oil requirements by 2000 -- a negligible part of total 
energy requirements. The share would continue to decline from 
then on. Patterns of energy use would have changed to reduce even 
further any unfavourable impact which might result from an inter- 
ruption in world oil supplies. 


Thus, to support sustainable energy balances, three major ad- 
justments are required: 


- reduce appreciably the share of oil in total energy supply, and 
eliminate dependency on imported oil; 


- transform energy uses to conform with new combinations of indi- 
genous energy supplies, and reduce the rate of increase in 
energy demand as much as possible, consistent with satisfactory 
economic performance; and 


= evaluate,. within a Consolidated Energy Supply Program, all 
potential Canadian supplies so that they can be phased in as 
appropriate and as economically justified. 


A lower rate of growth in demand 

The demand for energy has grown in Canada at about 5.3 per cent 
a year over the past 20 to 25 years. The target is to cut that 
rate of growth in half from 1978 to 2000, and to bring the growth 
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rate in energy down to about 1 per cent a year, on average, from 
2000 to 2025. These lower rates of growth in energy demand would | 
continue to support satisfactory income performance in Canada, | 
although at lower rates of economic growth, and to support satis- 

factory, though considerably different, lifestyles for Canadians. 


The lower rates of economic growth are the result of lower 
rates of population growth, an aging of the population, and 
changes in industrial and economic structure. The lower economic 
growth rates, here specified, are not the result of deficiencies 
in energy supply. The assessment is based upon maintaining energy 
supplies sufficient to support satisfactory economic performance. 
However, the rates of growth illustrated in Table 1 are considered 
to be as low as is consistent with satisfactory performance. If 
full advantage is taken of the economic opportunities which can 
become available as a result of a successful energy transition, 
higher growth rates and higher energy consumption could result. 
In all instances, intensive efforts are required for energy con- 
servation and increased efficiency in its use. 


Programs to bring patterns of demand in line with the energy 
which we can have in the future are outlined in Section 5. 


If the energy adjustments are successfully put in place, the 
difficult structural changes to the economy and to ways of life 
are expected to be made progressively, but rapidly, over the next 
25 to 50 years, without drastic measures of energy allocations, 
rationing or controls. To achieve so ambitious a target calls 
for the active support and participation_of all Canadians. 


The lower growth rates in energy demand can contribute about 
one-half of the total adjustment which will be needed to bring 
about new and satisfactory energy balances. 


Table 1 summarizes some of the changes in population, gross 
national product and in energy consistent with the lower energy 
demands. Within Table 1, three factors in particular contribute 
to the lower growth rates in energy demand. The factors are: 


- a lower rate of increase in population; 


- a lower rate of increase in gross national product (even on a 
per capita basis); and 


- an increase in energy efficiency (represented in the table by 
the decline in the ratio of primary energy to gross national 
product -- a reduction in the amount of energy used per unit of 
output). 


The principal factors in the lower growth rates in energy 
demand are shown in Figure 8 as: a "naturally slowing economy" 
(based mostly on the lower rate of population increase); increased 
efficiency (as noted above), and "changing society" which implies 


P 
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TABLE 1 


Changes in Population, Gross National 
Product and Energy Production, 1975, 2000, 2025 


SSS 
Rates of change 


1975- 2000- 1975- 1960 


1975982000 32025. 2000 e025 2025 1975 
(per cent/year) 


fine Population 
(millions) 2208 30 35) ewe ORS ORT 16 


2. Gross National 
Product 
(billions 1975$) 161 Bio. 560. ook 1.6 245 5.0 


3. Personal 
Disposable 
Income 
(billions 1975$) 108 ZU 575 (AG ‘et leas ¢ Say 


4, Primary 


Energy 

(quads) (1) 8 16 20 wes 0.9 157 5.3 
5. Primary 

Energy/GNP 

(1975 = 100) 100 86 (Pe OSS) -0.7 -0.7 0.4 


(1) a "quad" of energy is one "quadrillion" British Thermal Units 
(1015). The "exajoule" in the metric system is about equal 
to 0.95 quads. 


that lifestyles change in ways which are less energy-using than at 
present. The lowest line on the chart would represent a situation 
in which energy supplies are not maintained at a satisfactory 
level. If that situation begins to develop, increased strains on 
the economy will come from efforts to increase energy supplies. 
On the other hand, if rates of increase in demand are too high, 
greater strains are imposed by efforts to bring demand down to 
more manageable levels. There is some band of supply-demand con- 
ditions for which the stresses and strains are within acceptable 
balance, and a satisfactory energy situation exists. 
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Figure 8. Illustration of changing demand. 


The improvements in energy efficiency which were shown in 
Table 1 call for very substantial conservation and efficiency 
efforts by householders, industry, within the transportation 
sector, by the commercial sector and within the energy industries 
themselves. To achieve declines of the order indicated will rep- 
resent a major achievement -- greater than anything previously 
achieved on so great a scale, and maintained over such a long 
period of time. Moreover, the improvements in energy efficiency 
will be taking place at a time when the energy needs of the energy 
industries themselves, to bring on and deliver more remote and 
difficult resources, are increasing substantially. The drive for 

there- 


greater efficiency by all energy producers and _users is, 
fore, a key element to a successful energy adjustment. Those 
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improvements also encompass most of the favourable impact of 
changing lifestyles (although some of that impact also is con- 
tained in the lower rates of increase in gross national product). 
The "lifestyle" changes include major adjustments such as new 
housing and urban designs which are more energy efficient; changes 
in transportation systems, possibly with "commuter" or "shopping" 
jearts; electrified railroads; incentives for car pools; enclosed 
city cores; fewer single-family houses; shorter working weeks; 
and the substitution of advanced communication systems for some 
travel. The "lifestyle" changes do not assume any mass exodus 
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Promecities, although some decentralization might. occur. Changes 


are assumed to be voluntary expressions of personal choice, not 
forced. 


Taken altogether, therefore, reductions in the rate of growth 
in energy demand can make a substantial contribution to lower 
energy needs. Even so, the amount of energy which is required by 
the year 2000 is twice the amount which Canadians now use. Some 
of the contributions of the specific demand adjustments to the 


achievement of satisfactory energy balances are set out later in 
this section. 


Transformation of energy end-use 


Systematic, structural changes in demand will be required to 
further reduce the use of energy and to ensure that satisfactory 
balances are struck, over the long-term, between new patterns of 
energy end-uses and supply. Five programs are recommended to 
bring about these demand objectives. (See also Section 5.) In 
the main, these programs represent a functional approach to the 
end uses of energy (noted within brackets). The five programs 
are: 


- a National Space Heating Program 
(principally low-temperature heat); 


- a Transportation Energy Program 
(principally mobile energy); 


- an Industrial Energy Program 
(high-temperature process heat and 
stationary mechanical drive); 


- a Consumer Products Energy Program 
(lighting and appliances); and 


a Community Energy Design Program 
(all energy systems in combination) 


In brief, the programs to achieve structural changes for new 
energy balances are: 


- National Space Heating Program. One objective is to reduce 
by half energy requirements for space heating. Another objec- 
tive is to achieve new balances between revised heating systems 
and new sources of energy for that function. These objectives 
would be accomplished by a combination of many actions to bring 
about new supply-demand balances. Large-scale insulation and 
other "retrofit" programs, on which a beginning has been made, 
are one part of such a program. Energy efficient designs for 
new households, commercial and industrial buildings and govern- 
ment buildings, are another important component. Byproduct 
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heat sources and district heating also will be called more into 
use, as will improved operations and maintenance of heating 
systems, and the increased use of automatic control devices. 
Space cooling and water heating and cooling are related matters 
for investigation. Heat storage and transfer systems and 
improved efficiency in heating and cooling equipment are 
important features of these programs. These modifications in 
space heating would be accompanied by substantial reductions 
in the use of oil for that purpose, toward the target of virtu- 
ally moving oil out of space heating. In this way, the Nation- 
al Heating Program represents a comprehensive functional 
approach to energy use and supply. The program would meet low- 
temperature heating needs in each locality by a combination of 
available sources which are not now being fully utilized. 


Transportation Energy Program. The two principal objectives 
are to ensure that the transportation sector does not increase, 
and preferably declines, as a share of total energy use, and 
to reduce the use of oil products to about 75 per cent of total 
energy used in transportation rather than the near 100 per 
cent which they now are. During the years of cheap and abun- 
dant energy, little attention was paid to its efficient use in 
transportation. Methods are already being implemented or in- 
vestigated to increase efficiency and to reduce the demand for 
Oe: Substantial institutional and regulatory changes are 
called for. In the longer term, more extensive changes are 
possible. These involve, for example, substantial urban re- 
design for transportation efficiencies, new technologies for 


public transit systems. Increased efforts will have to be 
made to use other liquid fuels and electricity for transpor- 
tation. The use of small, electric or liquid fuel (not 


necessarily gasoline) "commuter" and "shopping" carts, greatly 
improved freight handling systems, and greater rationalization 
of intermodal transport systems are other ways of achieving 
lower energy use in transportation. 


Industrial Energy Program. Three features of a national indus- 
trial (and, as applicable, commercial) energy program merit 
special attention. These are: 


- exploit all opportunities to increase substantially the 
operational efficiency with which energy is used by industry 
and commercial establishments in existing plants, thereby 
extending existing energy conservation efforts; 


=. ensure that allo’ practical ‘use “asl! made mor, bypreduet “or 
"waste" energy available in industry but which is not now 
used by industry or sold; and 


- introduce as rapidly as possible energy efficient capital 
equipment and new processes of production. 
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- Consumer Products Energy Program. This program seeks to im- 
prove energy efficiency in the production, use and disposal of 
consumer products. The conservation objective for consumer 
products is to improve Significantly energy efficiency in 
consumer products, in packaging and in their disposal and re- 
use. A start has been made in some aspects of these programs. 
Increased activities call for energy-efficiency labelling and 
increased energy efficiency in appliances, space conditioning 
and lighting equipment. Particular attention should be paid 
to these factors in rental accommodation. Increasing the 
durability of appliances, their recycling or scrappage value, 
and the ease of their repair and maintenance are important 
factors. Public awareness of the benefits to be derived from 
energy efficiency is an important part of this program. 


- Community Energy Design Program. This program would treat the 
community as a single energy "enterprise" to achieve efficiency 
and structural change in urban centres, in remote and frontier 
communities, and in inter-urban transportation. The objective 
is to establish, through design, re-design and structural 
change, further increases in the energy efficiency of new and 
existing communities beyond those achieved by the specific pro- 
grams for space heating, industry, transportation and consumer 
products. 


Consolidated Energy Supply Program 

- The doubling of energy demand by the year 2000 (Table 1) and 
the further 25 per cent increase to 2025 call for substantial 
increases in the physical quantities of energy which must be 
forthcoming from Canadian resources. In the past, any shortfall 
in Canadian supplies could be met simply by importing relatively 
inexpensive and abundant oil or coal. That "fall-back" can no 
longer be counted on. Reliance on imported resources is, within 
this energy program, to be reduced, not increased. The additional 
supplies are to come from Canadian resources. 


Existing policies are demonstrating considerable success in 
tapping new supplies of oil, natural gas, uranium and hydro power. 
The requirements set out below call for substantially more energy 
from those sources and from a variety of others. Progress will 
continually have to be judged in relation to the long-term tar- 
gets, in a dynamic context which allows for modification of the 
programs and/or targets. 

Although a number of supply combinations are possible, the 
actual degrees of choice appear to be very small indeed. pine ash 
is not to pick one or two winners among the supply possibilities 
and go after them. The task will involve pushing very hard on all 
indigenous supply possibilities, selecting perhaps a little more 
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of one and a little less of another, within a Consolidated Energy 
Supply Program. The challenge of the Consolidated Energy Supply 
Program is to achieve the most effective blending, at each point 
in time, of the available energy supplies in all parts of Canada. 


A pattern of energy supply possibilities is presented in 
Table 2. A number of features of Table 2 merit special attention 
in terms of the Consolidated Energy Supply Program. 


TABLE 2 


Changing Patterns of Energy Supply 


1975 2000 2025 
Oil ('000 bbls/day) (Pres) 2 400 21500 
Natural gas (billion 
cubic feet/year) 2 500 3 200 3 600 
Coal (million tons) 30 120 200 
Renewables (excluding 
conventional hydro) 
('000 bbls/day oil equiv.) ~ 400 1 000 
Electricity (GWe of 
capacity) 60 210 CaaS, 
Total (quads) 8 16 20 


Oil production is increased by about 50 per cent by the year 
2000, and maintained at that level (or higher) to 2025. This is 
accomplished in spite of an anticipated decline in production in 
conventional oil fields, and the absence of any pronounced success 
to date in discovering oil in the frontier regions. For purposes 
of this assessment, oil production by 2000 and from then to 2025 
is assumed to come mainly from the oil sands and heavy oil depos- 
its of western Canada (with additional supplies from the conven- 
tional areas or frontiers as these become available). To achieve 
the requisite oil production by 2000 would require possibly 10 
surface-mining oil sand operations, 2 in situ operations and 2 or 
3 full-scale heavy oil operations with processing facilities. 
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Such a program requires commitments of financing, corporate or- 
ganization, manpower, equipment and materials far greater than any 
actually planned for within that 20-year time. The program would, 
in effect, require the construction of one plant about every 18 
months from now until the year 2000, compared with a plant about 
every 5 or 6 years at present. Provincial agreement would be re- 
quired for the entire program, and the environmental and other 
impacts would need to be thoroughly assessed, not just for the 
next oil sand or heavy oils plant, but for a dozen plants. It is 
apparent that concerted organizational and Management procedures 
of an entirely different kind are called for to bring progressive- 
ly on stream such vast undertakings. 


Even if oil production can be increased to the levels indicated 
in Table 2, the share of oil in total Canadian energy use is sub- 
stantially reduced. 


Natural gas production is increased by about 30 per cent be- 
tween 1975 and 2000, and increased further by 2025. Of the 1975 
production, more than 40 per cent was exported on long-term con- 

tracts. The export contracts expire before 2000 and no allowance 
‘is made in these estimates for exports at that time or thereafter. 


The increase in natural gas supplies is regarded as of crucial 
importance to Canada's energy balance, and is one of the high 
priority Recommended Programs. The increase in production must 
also offset declines in existing and in some of the future wells. 
The additional production is expected to come in a series of 
stages from conventional formations in western Canada, new forma- 
tions in western Canada, Mackenzie Delta-Beaufort discoveries, 
East Arctic, and possibly offshore along the east coast. These 
might be supplemented by imported LNG, by SNG from coal, or other 
sources of methane or methanol. A new "wedge" of natural gas 
would be made available, especially in the energy-deficit regions 
of central and eastern Canada, based on a 30-year assured gas 
Supply. However, in total, the increase in production simply 
maintains the share of natural gas in total energy supply. 


The very substantial increase in coal production which results 
in a 4-fold increase by 2000 supports much more thermal genera- 
tion of electricity, as well as other existing and new uses of 
coal, for example, for steam generation and hydrogen for the oil 
sands and heavy oils, greater industrial uses of coal, some pro- 
duction of synthetic natural gas (SNG) and liquid fuels, and the 
use of coal in fluidized bed combustion. The requisite trans- 
portation facilities, land-use and environmental standards and 
protection facilities to support the very much larger use of coal 


will themselves be massive undertakings. 
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The penetration of renewable resources to the extent shown 
would be a noteworthy accomplishment since most of the renewables 
lack any significant organizational, financial or market base at 
the present time. To establish so large a market for the renew- 
ables, individually and collectively, in so short a time presents 
Canadians with a major challenge, but one which has a high prior- 
ity. By the year 2000, renewables would be contributing as much 
as imported oil at that time, or more than four times the energy 


,; currently supplied by nuclear power in Canada -- a prodigious 


undertaking in 20 years. 


As early as possible, the economic feasibility of the various 
renewable resources should be established, as well as the insti- 
tutional, regulatory, management and marketing changes which 
would be required for the extensive deployment of renewable 
resources, byproduct energy, urban wastes, peat, hydrogen, co- 
generation, fluidized beds and district heating systems. A 
variety of pilot and demonstration projects for renewable and 
other energy resources should be established across Canada, with 
special attention to the energy-deficient regions of central and 
eastern Canada. 


The nearly four-fold increase in electricity generation by the 
year 2000, and the further increase to 2025, as shown in Table 2, 
is a crucial part of the additions to energy supply. As illus- 
trated later in Figure 11, the generating capacity, by 2000, is 
based almost equally on hydro power, coal and nuclear, with co- 
generation and renewable resources making a smaller contribution. 
At present, hydro power accounts for over 60 per cent of genera- 
ting capacity, but the additional available hydro sites will 
become very few by the turn of the century. The increase in coal- 
thermal generation of electricity is substantial, but it will 
confront increasing competition from other uses of coal and from 
the anticipated competitive advantages of nuclear power. The 
very large expansion of the use of coal is further limited by 
potential environmental hazards and land-use considerations. The 
environmental hazards of the much higher carbon dioxide content of 
the atmosphere resulting from substantial increases in coal com- 
bustion might be especially serious -- a problem for considerable 
current effort. 


Nuclear power for the generation of electricity increases most 
rapidly, starting as it does from its small present base. This 
growth in nuclear power rests upon the growing economic advan- 
tages, the ample fuel supply (including thorium) and the conve- 
nience which nuclear power will have. The use of nuclear power 
is also driven by the almost insuperable difficulties of finding 
satisfactory alternatives in sufficient quantities. Nuclear 
power is the energy which we can have while other resources are 
being developed and while changes in patterns of energy use are 
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being made. Moreover, Canada's nuclear capability is based almost 
entirely on Canadian sources of fuel supply, equipment manufacture 
and technical expertise. It is a truly indigenous resource, par- 


ticularly appropriate for use in the energy-deficit regions of 
central and eastern Canada. 


However, the expansion of nuclear power presupposes that per- 
ceptions of risk, safety, health and land-use are successfully 
accommodated, and that sustainable programs of nuclear waste 
management are satisfactorily implemented within the next few 


years. (1) The expansion of nuclear generating power on the scale 
here envisaged also would benefit from, and possibly require that, 
the thorium cycle, or some variant of a breeder cycle be brought 
into use, possibly by the turn of the century. There would also 
seem to be an advantage in trying to use the organic-cooled reac- 
tor, especially where high temperature steam is required. Nuclear 
reactors could also be an important additional source of heat, 
not only in the form of waste heat, but also by nuclear plants 
dedicated to the co-generation of heat and electricity. The use 
of waste heat from nuclear reactors, for example, would do much 
to improve the overall efficiency and economy of nuclear power, 
and would reduce a potential problem of waste heat disposal. 


It is important to realize that of all Canada's resources, the 
nuclear power system is the one which offers the most ready scope 
for expansion to meet Canada's growing energy needs, at least over 
the next 30 years. No other resource or combination of resources, 
at present, seem capable of expansion in amounts adequate to meet 
the energy required for satisfactory economic performance and for 
maintenance of social well-being. 


In this assessment, all other energy resources, including the 
renewables and byproduct sources of energy, are being increased 
at a pace which pushes their supply capabilities to what seem to 
be the practical limits. Reductions in the growth of demand also 
have been taken in account as far as seem possible if the pre- 
ferred lifestyles of Canadians are to be sustained. By them- 
selves, those adjustments are insufficient. Even some further de- 
mand reductions and increases in other energy supplies would leave 
a gap to be filled by nuclear power. The same situation exists to 


(1) 4 recent, independent, study commissioned by Energy, Mines and 
Resources Canada has examined waste management programs. See: 
"The Management of Canada's Nuclear Wastes", A.M. Aikin, J.M. 
Harrison and F.K. Hare (Chairman); Energy, Mines and Resources 
Canada; August 31, 1977; Report EP 77-6. 
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an even more serious extent on a world scale. Overcoming the 
hazards of nuclear power, or the perceptions of hazards, ranks as 
a very high priority matter for Canada and for the world. 


If the public is convinced that the potential hazards of 
nuclear power are too great, its expansion will be seriously cur- 
tailed. In that circumstance, Canada, in keeping with most other 
countries, would face a seriously constrained energy future -- one 
that could cause substantial changes in lifestyles and, quite 
probably, disruptive processes of adjustment. 


Nuclear power, in effect, also offers the energy "fallback" 
capability which was previously provided by imported oil. Energy 
from nuclear generation can be readily increased further if other 
sources of supply fall behind target. The difficulty will come 
from trying to accelerate the substitution of electricity for 
other forms of energy in the end-uses. Nuclear power thus adds a 
measure of flexibility and resiliency to the energy system 


provided that transformations are made toward greater use of 
electricity. 


New energy balances 


The adjustments which will be made to energy demand and to 
energy supply are essential to the achievement of satisfactory 
energy balances, but they are not, of themselves, sufficient. 
The transformations in demand and supply will be great, but they 
must match. They must come together as a new energy system in 
which supplies are made available, as far as possible, to meet 
preferred demands for energy, and the uses of energy are adapted 
to the supplies which can be made available. Not only are total 
supplies lower than a continuation of past demand trends would 
require, but there are also substantial changes in the composi- 
tion of supplies. These changes require the substitution of 
different energy resources for ones now used. The principal 
substitution is aimed at driving out imported oil in the heavily 
reliant regions of central and eastern Canada. 


Two features of the transformations are used to illustrate the 
nature of the required substitutions: 


- the proportionate change in the composition of demand 
among principal uses of energy; and 


- the proportionate change in energy supplies. 


Figure 9 shows that patterns of energy demand change toward 
greater relative emphasis on industrial use and a smaller share of 
energy for residential use. That change occurs primarily because 
_the lower rates of population growth, the general aging of the 
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population, smaller family (or "household") size which result in 
smaller average household space, and the use of more multiple-unit 
dwellings (condominiums and apartments). Opportunities for 
greater energy conservation and increased efficiency can also have 
a greater, immediate impact on residential energy use. 


The share of the commercial sector does not change appreciably 
but that represents a significant application of greater effi- 
ciency in energy use and structural changes to restrain energy 
growth. Over the past 15 years, the commercial sector has been 
the most rapidly growing energy user. The constraint of its fur- 
ther, relative growth is, therefore, noteworthy. 


Energy requirements for transportation also have been growing 
rapidly. However, substantial increases in energy efficiency, 
particularly in the mileage performance of automobiles, the size 
of automobiles and lower speed limits, will have an immediate 
effect on energy used in transportation. In the longer run, even 
greater changes in transportation modes and efficiency are needed, 
particularly to hold down the expansion of the use of oil products 


Figure 9. Energy demand by principal uses. 
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in ‘transportation.’ Thus, the’ moderate’) rate of yincreaser inthe 
share of transportation in total energy use results from very sub- 
stantial efforts to prevent that share from increasing much more. 
The ultimate target is more ambitious -- to see no increase or 
even some decline in the share of transportation. However, that 
is an extremely difficult target, especially by the year 2000. 


Even with the constrained growth in the use of energy by all 
of the principal sectors, a disturbing trend is developing. The 
industrial and transportation sectors, which are increasing in 
relative terms, are particularly heavy users of oil. Together, 
in 1975, those two sectors accounted for about 70 per cent of all 
of the oil used and, especially within transportation, the sub- 
stitution of other fuels for oil products will be extremely 
difficult. Substitutions within the smaller oil users -- _the 
household and commercial sectors -- are easier to make, but will 
have less overall impact on total. oil requirements. Thus, the 


changing patterns of demand do not, in the first instance, support 


the objective of substituting other energy resources iMoe ill. 


Efforts to achieve those substitutions will have to be particu- 
larly great and deliberately planned from this time forward. 


On the supply side, the share of oil declines even with the 
very substantial efforts to bring on supplies from the oil sands 
and heavy oil deposits. The changing supply shares are shown in 
Figure 10. In Figure 11, changes from existing patterns of use 
are noted. 


The major changes in energy supplies are represented by the 
declining share of oil and the increasing share of electricity. 
The contribution by the renewable resources to electricity genera- 
tion, to heat use, and possibly to liquid fuels, is significant. 
The magnitude of the contribution of the renewables is limited, 
especially over the next 25 years, by the time taken for those 
resources to establish a place in the market and to develop the 
organizational, financial, managerial and institutional capa- 
bilities to supply a large market. The renewable resources, 
before 2025, might supply a larger part of total energy require- 


ments although there is ultimately a finite limit to their total 
availability. 


An important feature of the energy supply combinations is that, 
by 2000, they achieve a relationship which is essentially sustain- 
able beyond the year 2025. The changes in shares after 2000 are 
essentially a continuation of patterns which have been established 
by that time. The oil and natural gas reserves, for example, are 
expected to be able to sustain those supplies; coal production, 
electricity production and the use of renewable resources and of 
byproduct forms of energy can be further increased. 
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The problem referred to above remains -- the changing patterns 
of demand favour greater use of oil, whereas changing resource 
availability and the principal requirement of the energy transfor- 
mation require a substantial reduction in the share of oil. (It 
is cut almost in half between 1975 and 2025.) Most of the use of 
oil can be progressively removed from space heating in residen- 
tial, commercial, and other buildings. Many energy sources can 
supply the low-temperature heat which space heating requires. In 
terms of the mix of products from an oil refinery, that reduction 
somewhat complements the reduced demand for gasoline which results 
from greater car efficiency and from other changes in the trans- 
portation sector. 


The major substitution of other products for oil and the 
further reduction in the use of oil must eventually be made in the 
transportation and industrial sectors -- i.e., in "mobile" energy 
uses, and for stationary, mechanical drive and high temperature 
process heat. 


A number of programs are recommended in Section 5 to bring 
about the necessary reductions in energy use and substitutions 
among supplies in order to achieve new, satisfactory energy 
balances. 
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Figure 10. Oil replacement through substitution. 
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Figure 11. Changing patterns of energy supply. 
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4. THE PROCESS OF ADJUSTMENT 


The achievement of satisfactory energy balances involves far 
more than identifying ways to bring patterns of supply and use 
into balance. A great number of complex factors have to come 
together in appropriate ways if the requisite transformations are 
to take place. For example, energy prices must change in ways 
supportive of the new balances. Vast outlays of investment 
capital must be made for the appropriate projects. The financing 
must come forward at the appropriate times, usually 10 to 20 years 
in advance of the need for the new sources of energy or the sub- 
stantially changed pattern of use. Management systems and sup- 
porting fiscal systems, institutions and regulations need to be 
put in place which will facilitate the major adjustments. 


Over the past 30 years, massive energy changes have taken place 
fairly smoothly and in ways supportive of a dynamic, rapidly grow- 
ing economy. Those years witnessed the growing dominance of oil 
and natural gas in the energy systems, and the additional penetra- 
tion of electricity. Wood and coal as energy sources declined 
rapidly. A major difference between the energy transformations of 
the past 30 years and those of the next is that the past changes 
were toward preferred energy sources, whereas the future changes, 
at least for many years, will be away from preferred energy forms. 
Oil, natural gas and electricity, in the past, were abundant, 
low-cost, clean and very convenient forms of energy, ideally 
suited to the changes in industrial activity and lifestyles which 
grew up in large part because of that ready availability. High- 
cost, scarce and less convenient or efficient forms of energy 
will rapidly become an increasing part of the future for Canadians 


and for people in most other countries. The changes will be 
strongly resisted, particularly since the essential, unavoidable 
changes might not be evident for several years. For example, 


complaints about the present high-cost of energy are misplaced 
when viewed against future prospects. The absence of increases in 
the ireal price of \worldtoil “also\Viswar"false"  svenalean. termseot 
future prospects. 


The many adjustment factors, therefore, have to be brought 
together in ways which induce the necessary changes progressively 
through time. As the energy transformations are being made, new 
economic and social opportunities will arise. The activities re- 
quire some shared perceptions of the urgent need, the objectives 
and the direction of the necessary actions. 


Programs to deal with the adjustment factors, therefore, seek 
to ensure that those factors fully support the necessary energy 
transformations, that they do not constitute avoidable constraints 
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to adjustment, and that they are used to exploit whatever oppor- 
tunities arise from the changing energy situation. 


Gateways to feasibility 


Any project or program which is part of the energy transforma- 
tion can be assessed in respect of how well it meets five basic 
conditions: 


- resource availability; 
- technological feasibility; 
- economic feasibility; 


- jurisdictional, institutional, regulatory, 
Managerial and administrative capability; and 


- social acceptability. 


A project or a program can fail, or be seriously delayed, if it 
cannot pass through any one of those "gateways of feasibility". 
At some time before its implementation and deployment, the program 
or project must pass through all five gates. An objective of the 
process of adjustment is to ensure that the delays are minimized 
by removing, as far in advance as possible, and as comprehensively 
as possible potential constraints in all five categories. 


Meeting the adjustment challenges 
Chapters 8 to 12 of the report deal with the following adjust- 
ment factors: 


- energy prices and pricing; 
- financing, ownership and control; 
- technology, research and development; 


- environmental, health, land-use and 
other social considerations; 


- institutions, regulations, administration 
and management provisions; 


- manpower, equipment, materials and infrastructure; and 
- information, communications and participation programs. 


The successful implementation of these adjustment factors is 
an essential component of a National Energy Program. Each of the 
factors require complex processes of change from current proce- 
dures. Each can be assessed and changed individually, involving 
participants in the energy industries, other industries, labour 
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organizations, financial institutions, governments, public utili- 
ties, special and local interest groups. Beyond that, however, 
it is essential that energy programs be assessed in terms of the 
combination and harmonization of adjustment factors necessary for 
success. 


Energy prices 


Energy prices are the essential key to the adjustment process. 
We will not be able to have low energy prices (by past or present 
standards) and an adequate supply of energy at the same time. 
Price relationships will largely determine whether satisfactory 
energy balances will be achieved. Price changes should support 
four fundamental objectives: 


- decrease and modify energy demand; 
- increase energy supply; 


- induce the substitution of other resources 
for oil “and 


- support enhanced economic and social well-being 
for Canadians. 


Two indicative pricing targets have been noted. In abrier, 
these require that: 


- energy prices be the equivalent of world oil prices, 
at least until costs of energy production are below 
world oil price equivalence; and 


- price differentials should encourage necessary 
interfuel substitutions. 


Although the real price of oil is expected to double before 
2000, the possible absence of significant increases in the next 
few years will delay reductions in demand and the substitution of 
other energy resources for oil. However, before 2000, most energy 
resources in Canada are likely to have costs of production below 
the equivalent of world oil prices and, therefore, be competitive 
as sources of supply. 


This is especially significant for electricity which will in- 
creasingly become the dominant Canadian energy source. Under 
these circumstances, the price of the kilowatt hour is likely to 
become the reference price for energy in Canada. Ultimately, the 
price of the kilowatt hour will itself probably be based upon the 
cost of nuclear generation of electricity. This does not mean 
that all electricity will come from nuclear generation, but that 
other sources of electricity will have to be competitive with the 
cost of nuclear power. 
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It is important that price differentials develop among energy 
resources to provide incentives to substitute new patterns of 
Supply and use for the existing ones, particularly in ways to 
moderate substantially further increases in the use of oil. 
Interfuel substitutions are much more difficult to achieve if all 
forms of energy are priced at the equivalence of the highest 
priced fuel, thus inducing windfall gains (or "economic rent") 
for the lower cost supplies. Where windfall gains do occur as a 
result of the pricing of a resource above long-term costs of pro- 
duction (and a "normal" profit), they should, however allocated, 
help to support the next phase of the energy transformation. 
These are among the most difficult relationships to work out ina 
satisfactory way. 


Each of the energy resources has difficult price adjustments 
to make. These will not automatically be consistent with the 
objectives of energy self-reliance and interfuel substitutions. 
One important consideration in this regard is the extent to which 
energy prices, the distribution of revenues, and the adequacy of 
industry cash flows will support the financial investment required 
to bring on the additional supplies and make them competitive in 
the marketplace. 


The clarification of price objectives and the achievement of 
consistency among the objectives to serve long-term energy adjust- 
ments is an extremely difficult and hazardous undertaking. One 
example of the difficulty is that clear signals of further sub- 
stantial increases in the real prices of energy might not be 
forthcoming for some years, but adjustments to meet the impact of 
the higher prices require an immediate beginning. Another diffi- 
cult problem is that increases in energy prices quite naturally 
are met with considerable resentment by people adversely affected 
by them. The resentment is especially pronounced when the price 
increases seem to be controlled or manipulated by one or another 
small group of suppliers, users or government officials. In 
addition, a tendency to price all energy resources up to equiva- 
lence with the highest price source blunts the incentive to make 
necessary substitutions. For those and many other reasons, the 
objectives of pricing practices should be made as clear and as 


consistent as possible. 


A number of volunteer task forces or other groups can assess 
the complex energy price considerations, with a view to ensuring 
that energy prices contribute to the achievement of appropriate 
energy balances through the next stages of the transformation. 2 
a greater extent than in the past, prices will be "administered 
-- i.e., under the influence or control of forces other than the 
free play of the market. The bringing to bear of such forces now 
seems to be inevitable, even essential, but the purposes which 


they are to serve are not always clear. 
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Financing, ownership and control 


Future financial requirements of the energy sector and of 
energy-related activities will remain at relatively high levels 
beyond 1990 and, indeed, beyond the year 2000, with all of the 
accompanying employment and other support activity which such 
investment implies. The Energy Strategy Report of 1976 estimated 
that investment in energy projects might amount to $180 billion, 
or more, (1975$) from 1975 to 1990. The Energy Futures report 
confirms the need for such levels of capital spending, and indi- 
cates that even greater amounts might be needed over that period 
of time. Further increases in capital spending will be required 
beyond 1990. Expressed in relation to gross national product, 
energy-related investments might average close to 6 per cent of 
gross national product from 1978 to 2000, and possibly 4.5 per 
cent from 2000 to 2025, in comparison with about 3.4 per cent from 
1950PCO 1975. 


The energy requirements for sustainable self-reliance, as set 
down in this report, will call for increased investment in con- 


ventional energy supplies -- electricity, oil and natural gas 
production and pipelines, and coal mines. However, accelerated 
programs are also needed for the more recently introduced 
supplies and those nearing commercial use -- oil sands, heavy 


oils, new nuclear technologies, biomass, tidal and solar power, 
byproduct energy sources, co-generation and district heating. 
The National Energy Program here recommended also would require 
substantially capital)  outiays for; energy conservation and 


efficiency and structural changes to demand -- new housing 
designs, industrial equipment, re-designed communities and 
transportation systems. Tt iwouwld also require extensive 


environmental outlays and a substantial build-up of energy 
support industries, for pilot and demonstration projects, for 
construction systems, rail and ship. terminals, and new or 


enlarged communities. Beyond those capital outlays are others 
related to new industrial opportunities, arising from) the use of 
energy. In total, the scope of investment activities is very 


much enlarged in support of achieving satisfactory energy 
balances. More economic and social activities are drawn into the 
ambit of the energy transformations. 


It is apparent that such a high level of investment activity 
can occur only within a healthy, dynamic economy, and that such 
levels of investment in energy-related projects will do much to 
sustain satisfactory economic performance in Canada far into the 
future. These dynamic economic interactions will also increase 


the opportunities to introduce new energy-saving machinery and 
structures. 
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In substantial degree, the financing for the much expanded 
capital investment will be raised in traditional ways in the 
energy industries, the financial institutions, the provincial 
utilities, or from major customers. However, many new and en- 
larged financial requirements will call for new sourcing of funds, 
possibly through joint ventures, consortia, and revolving invest- 
ment funds. Undoubtedly, government participation in financing 
will increase, directly or indirectly. In total, adequate funds 
might be available, in Canada and abroad, but uncertainties, 
greater risks and the presence of more outside factors beyond the 
specific project, will create additional difficulties. Comprehen- 
Sive assessments are needed of the total financial requirements 
of the much expanded energy-related investments, their possible 
timing, the sourcing of funds and the financial incentives and 
innovations needed to ensure success. 


Closely related to investment and financing are questions of 
ownership and control. As with financing, the nature of owner- 
ship and control also will change appreciably. The likelihood is 
that ownership and control will be less closely tied to financing 
from traditional sources than in the past. Greater government 
ownership and control (federal, provincial and local), and more 
dispersed public intervention and financial participation also 
will affect the nature of ownership and control. A possible in- 
crease in debt financing rather than equity financing will alter 
the ownership and control structure. 


Other factors of adjustment 

A number of other, crucial factors of adjustment were listed 
at the beginning of the section. Each of those in turn requires 
careful assessment and modification in order to serve the energy 
transformation process. Moreover, a comprehensive approach is 
needed, encompassing all of the strategic factors together. Such 
a process would be carried out in relation to specific energy 
programs, the implementation of which would require that all 
constraints and opportunities associated with that program be 
systematically dealt with. 


One important concern, for example, relates to the institutions 
and regulations which so largely determine what can and will be 
done. The major energy-related institutions require careful ie 
view, not so much to see whether they are effectively fulfilling 
their present mandate, but to see what revisions would be required 
to enable them to meet the many new tasks. Are the provincial 
electricity utilities, for example, the appropriate institutions 
to carry out programs of electricity conservation, the introduc- 
tion of solar power, and co-generation of heat and electricity in 
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a large industrial plant? Are the organization and functions of 
the National Energy Board or the Atomic Energy Control Board 
appropriate to the investigation and supervision of projects and 
energy systems which have major, long-term national impacts or 
which, on the other hand, are mostly local or regional? 


A similar review is in order for institutions charged with 
environmental protection, health and land-use. Large-scale, com- 
prehensive programs to meet long-term energy needs impose a new 
kind of responsibility as well as a new magnitude of responsi- 
DL ty on Such Fins tatu tone. Also, comparative environmental 
evaluations are required so that the possible constraint on one 
program or resource can be compared with others and as equitable 
an impact as possible result from environmental, health, land use 
and ownership, and other social concerns. 


Somewhat similar considerations arise concerning Research and 
Development (R&D). In terms of successful long-term energy 
adjustments, three principal conditions must be met: 


- R&D priorities must be consistent (at the applied levels) with 
the priority requirements of the requisite long-term energy 
adjustments; 


- the R&D concept must be very greatly broadened, to include 
demonstration projects and successful deployment of techno- 
logical innovations into significant use; the broader concept, 
therefore, is RDD&D; and 


- the application of technological innovation must be broadened 
to deal with constraints and opportunities wherever they appear 
within the energy-related activities. At present, for example, 
the perception which many people have of the hazards of nuclear 
energy is a constraint on its application. Those perceptions 
are a justified matter for thorough investigation so that 
either the perceptions can be corrected or the hazards removed 
or controlled. As with environmental concerns, comparative 
evaluations are in order as, for example, between the possible 
nuclear hazards and those associated with the possible impact 
on the environment of large quantities of carbon dioxide from 
the combustion of hydrocarbon fuels such as coal and oil, or 
from extensive use of solar or biomass energy. 


The strategic adjustment factors, therefore, need to be con- 
sidered separately and together in relation to every significant 
energy program. The combined impacts of all of the programs on 
financing, pricing, manpower, the environment, the relevant in- 
stitutions, R&D, and so on, also need to be taken into account if 


concerted programs are to be carried out to meet long-term energy 
needs. 


3. RECOMMENDATIONS 


The situation and the necessity 


This assessment concludes that the world energy situation 
could well enter an extremely critical phase within the next 10 


or 15 years -- so critical that the well-being of people in many 
countries might be seriously damaged and world order itself 
threatened. The deteriorating world energy situation will show 


up in the form of much higher prices and as serious disruptions 
to energy supply. The difficulties will be evident first in the 
world supply of oil. Even if this "Futures" assessment has over- 
estimated the magnitude or speed of the deterioration, the basic 
direction of movement remains. At best, we would have a few more 
years to make the major transformations that are required. 


The chapters of the report outline how new energy balances 
might be achieved in Canada over the next 25 years. They deal 
with the need for substantial institutional changes and for a 
clear, systematic approach to other factors of adjustment -- 
prices, financing, technological innovation, environmental con- 
eerns, land-use, etc. The need for a dynamic, comprehensive 
approach to Canada's long-term energy future is dealt with in the 
report as a National Energy Program. 


The National Energy Program requires that the public and the 
principal decision-makers, in general, share perceptions of the 
long-term future and of the need to take initiatives now to deal 
with it. Those initiatives would extend beyond the many current 
programs and activities which are being put in place to deal with 
the immediate situation and the mid-term future (the coming 10 
years). 


A number of the: components of the National Energy Program es- 
tablish the framework within which the recommendations are made. 
The long-term indicative targets which underlie the program were 
presented earlier in this Summary (see page 5). These relate to 
five main policy elements which are shown in Figure 12, together 
with a number of recommended programs for each policy element. 
Each recommended program, in turn, has its own targets and recom- 
mended actions. 


National Energy Program 

The various adjustments to the energy support system fore our 
economy and society can be most effective if they are approached 
comprehensively within a series of programs which, taken together, 
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become a National Energy Program. Those programs, individually 
and collectively, require the dedicated participation of people 
all across Canada -- as users, as suppliers, as financiers, 
managers, labour union leaders, scientists, city planners or 
government administrators or political leaders. So pervasive are 
those impacts that virtually every Canadian has something to con- 
tribute to the success or failure of our energy futures. 


A number of specific programs are recommended to ensure that 
the participation can be made with a clear understanding of its 
Purpose, the indicative targets of what is to be achieved, some 
idea of the timing or programming of activities and some means to 
evaluate progress and revise the targets or the programs as sub- 
sequent events require. Discussion and debate are very much in 
order. Hence, for each program, and for many of the components of 
the program, volunteer task forces and other groups would consult 
and advise, and members of those groups would act in their own 
areas of interest in all parts of Canada. Coordination of effort 
would be an essential feature of the National Energy Program as a 
whole. 


Because of the all-pervasive nature of the required participa- 
tion, no recommendations are made concerning the jurisdictional 
responsibilities or the institutional organization. Aas 
apparent that the federal and provincial governments and the 
energy-related industries have major initiating roles, and that 
the federal government in particular will be called upon for much 
of the coordinating activity and the communications processes. 


The Recommended Programs have five main thrusts related to the 
overall objective of achieving satisfactory energy balances for 
sustainable self-reliance in energy from 1978 to 2025. Those new 
energy balances would support satisfactory economic performance 
and enhance individual and social well-being. The programs are 
consistent with the principal indicative targets (Section 1). 


Designated program areas and recommended actions 
The five main thrusts of the Recommended Programs are: 


(1) Transformation of end-uses (five sets of 
recommended actions). 


(2) A Consolidated Energy Supply Program (seven sets 
of recommended actions). 


(3) Programs to deal with Energy Constraints and 
Opportunities (eight sets of recommended actions). 


(4) Programs to deal with Economic and Social 
Opportunities (four recommended actions). 
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(5) An Energy Information and Participation Program 
(four recommended actions). 


Not all of the programs can be fully undertaken at once, al- 
though current initiatives in all parts of the country will relate 
to one or more of the programs. Each program has its own targets 
and recommended actions. These are set out in some detail in the 
Energy Futures report. 


Three programs are assigned particularly high priority because: 


- they have special importance in their own right in the 
achievement of new, satisfactory energy balances; 


- they represent new, broad approaches to the energy trans- 
formations which go beyond specific energy conservation 
programs or specific supply projects; and 


- they provide appropriate links to the other programs and 
to widespread public participation. 


The three programs are: 
- a National Space Heating Program (out of (1) above); 


- an Increased Natural Gas Supply Program (out of 
(2) above); and 


- an Energy Information and Participation Program 
(out of (5) above). 


Details of the 28 recommended programs and actions are outlined 
in Chapter 13 of the Futures report. Three recommended programs 
and their related actions are used here by way of illustration. 
These are: the Information and Participation Program, the Nation- 
al Heating Program and the natural gas segment of the Consolidated 
Supply Program. Initiatives already in place, supportive of the 
Energy Strategy to 1990, provide an effective launching pad for 
the comprehensive, long-term efforts which are now required for 
those programs and for many of the others. 


Although the recommended programs and actions can proceed 
individually, and in one locality or another, their total effec- 
tiveness will only be realized if the implementation of each is 
evaluated within the framework of the total perceived require- 
ments. The totality of Canada's long-term energy adjustment in 
Support of new economic, individual and social opportunities is 
the issue. The individual programs and current initiatives can be 
assessed against long-term indicative targets, progress toward 
those targets, or toward revised courses of action in the light of 
changing circumstances. In this way, current energy initiatives 
continually rank high on the nation's agenda. 
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Energy Information and Participation Program 
Program objectives: 


ensure that Canada's long-term energy future is given high 
priority on the agenda of the nation, and that decisions in 
all parts of the country are based on the fullest possible in- 
formation; 


ensure that the public is aware of the national threat posed by 
the evolving energy situation in Canada and abroad, and that 
the public is continually able to evaluate the implications of 
changing developments; 


help to make fully effective the coordination of energy-related 
programs initiated by governments, industries, utilities and by 
others, in all parts of Canada; 


assist members of the public to appreciate how their active, 
responsible participation in energy-related activities contrib- 
utes to a satisfactory energy transformation; and 


ensure that up-to-date information is always available to par- 
ticipants in all parts of the country to permit meaningful 
discussion, debate, evaluation and participation in energy- 
related programs. 


Recommended actions: 


(1) (a) priority be given to the establishment of comprehensive 


information and communications programs to achieve wide- 
spread public participation in the energy transitions, and 
to permit widespread public understanding of, and support 
for, those processes; 


(b) the information and communications programs include wide- 
spread, active exchanges of information to ensure the 
coordination of program initiatives; and 


(ec) a national ener secretariat be established as an in- 
formation utility to all participants -- to receive, 


organize, analyze, and make available information on 
energy-related activities in Canada and abroad; that a 


World Energy Watch program be a part of the information 
assembly. 


(2) (a) the information and communications programs make full use 


of "Ener State of the Nation" reports designed to keep 
Canada's energy future a matter of first importance on the 
agenda of the nation; and 
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(b) the State of the Nation reports, and other information and 
communication activities be supported by a set of long- 
term energy targets and objectives, interim performance 
targets and indicative timing and staging of programs, 
processes of audit, evaluation, and program revision, all 
of which to incorporate public discussion, debate and 
participation. 


(a) the information and communication program be fully sup- 
ported by widespread analytical activities, these to 
include, for example, national energy budgets, national 
energy accounts (analagous to the national income and 
expenditure accounts of the gross national product), 
supporting energy-related analytical models and energy/ 
economic/social accounts and analytical models; and 


(b) all of the reports, accounts, models and targets of (2) 
and (3) to have provincial and regional components as 
appropriate. 


The information and communications programs to benefit from 
the participation of committees, task forces and groups which 
are continually investigating, recommending and implementing 
various parts of the national energy program; for example, 
significant inputs would come from those task forces and com- 
mittees which are brought together within the five sets of 
programs of these Recommended Actions and of the related Stra- 
tegic Issue Areas (identified in Appendix 3 of the report); a 
full set of media presentations and educational programs be 
included. 


National Space Heating Program 
Program objectives: 


implement and extend programs which, over the long-run, will 
increase overall heating efficiency by 50 per cent; and 


implement and extend programs to virtually eliminate oil from 
space heating by substituting natural gas, electricity, renew- 
ables and byproduct heat, co-generation and district heating, 
as appropriate in the different regions. 


Recommended actions: 


(1) 


To improve space heating efficiency: present programs, in- 
cluding insulation and other retrofitting be vigorously pur- 
sued and extended; energy efficient building standard codes 
be adopted for all new buildings. 
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(2) Recently instituted programs to establish minimum standards 
of efficiency for new heating equipment, and programs for 
improving the efficiency of existing equipment be vigorously 
pursued and extended. 


(3) A national space heat audit be instituted to identify local 
and provincial opportunities to use local and other Canadian-— 
supplied fuels, with particular emphasis on natural gas, dis- 
trict heating, co-generation, renewables, byproduct energy 
and electricity. 


(4) Programs be instituted, initially as pilot and demonstration 
programs, to make use of multiple-fuel possibilities, with 
particular regard to seasonal and local availability. 


(5) Programs be instituted, initially as pilot and demonstration 
programs, to demonstrate the feasibility and advantages of 
extensive heat storage (particularly seasonal) and heat 
transfers. 


(6) (a) institutional and regulatory capabilities be established 
to deliver heat rather than a specific fuel; and 


(b) where possible, attempts to accomplish the objective of 
(a) be made through existing utilities or other existing 
institutions. 


Consolidated energy supply — the natural gas component 
Program objective: 


- Establish and maintain, in a flexible, dynamic way, an appro- 
priate mix of indigenous energy supplies for Canada as a whole, 
and for each province and region. 


The programs for new energy balances are designed to exploit 
the energy which we can have in the future rather than what we 
have been accustomed to having in the past. To integrate new 
supply components into the new energy balances involves the elim- 
ination of apparent conflicts in the marketplace (e.g., residual 
oil and natural gas; electric utilities and co-generation). It 
thus requires the maximization of supply complementarities by, 
among other things, introducing the necessary institutional and 
regulatory changes, ensuring full industry and public participa- 
tion, and facilitating the price, financial, manpower, equipment 
and materials support adjustments. The energy balancing process 
will continue to rely upon international trade in energy resources 
and in energy-related goods and services. 


A start on the Consolidated Energy Supply Program can be made 
with any resource, or by actions taken on many of them at the same 


56 


time. 


ENERGY FUTURES FOR CANADIANS (SUMMARY) 


An illustration is given here of how natural gas might be 


used as a strategic starting point into the Consolidated Energy 
Supply Program. 


Recommended consolidation steps 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


A capability be established to provide a 30-year, assured 
supply of natural gas for an increased market, particularly 
in central and eastern Canada, by: 


(a) ensuring that the market facilities and appropriate 
prices and institutions are present to permit the pene- 
tration of natural gas into those markets; 


(b) ensuring that supplies and pipelines are available to 
cascade gas into the market -- perhaps first from the 
enlarged, conventional Alberta reserves, then from new 
gas formations in western Canada, Mackenzie Delta and 
Beaufort Sea, East Arctic (LNG tankers and/or a natural 
gas pipeline), possibly from Labrador and other offshore 
east coast; and 


(c) possibly supplementing the above natural gas supplies, 
for a time with imported LNG, with SNG, coal gas and 
hydrogen. 


The incremental gas supply be integrated with indigenous re- 
newables, co-generation and byproduct heat, district heating, 
tidal and wave power, other electricity and regional coal. 


Complementary natural gas and residual and heavy oil programs 
be developed by changing refinery processes and possibly by 
exporting temporarily surplus petroleum products and natural 
gas. 


The natural gas supplies and residual oils be integrated with 
the heavy oil programs, and with production from the oil 
sands and frontier regions. 


The oil sands production be integrated with the coal require- 
ments of the oil sands, possibly introducing organic-cooled 
nuclear reactors for high-pressure steam for the oil sands 
and heavy oils. 


The above coal requirements be assessed in conjunction with 
thermal coal for electricity generation, for SNG and liquid 
fuels production, and coal for metallurgical and other indus- 
trial uses in Canada and for export. 


The thermal-electric coal requirements be assessed in con- 
junction with hydro, nuclear, biomass, wind, solar, co- 
generation and other electricity generating capabilities. 
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(8) 


From the above, the best combinations be established to meet 
the greatly changed energy needs of the provinces, regions 
and the nation, taking into account also international energy 


relations and the economic and social opportunities in each 
region. 


The natural gas supply capability 


Program objectives: 


increase natural gas production by approximately one-third, to 
supply at least 3 200 billion cubic feet a year by 2000, and 
increase that production further to 2025; 


develop additional markets, particularly in central and eastern 


Canada, on the basis of a 30-year assured supply of natural gas 
as provided by the increased production; and 


integrate the gas supply with new patterns of energy use and 
complementary sources of supply. 


Recommended actions: 


(1) 


(2) 


(3) 


(4) 


(5) 


Fnsure that the requisite natural gas supply is available 
over a 30-year period; increase efforts to establish long- 
term production and deliverability, based first upon proven 
conventional natural gas reserves; then, as feasibility is 
demonstrated, from new types of formations and deposits in 
western Canada; from the northern frontier regions and the 
offshore east coast. 


Encourage further exploration to identify natural gas 
reserves; provide for the necessary financial participation 
and, as necessary, for advance purchase and storage, short- 
term gas exports and interruptible domestic supply arrange- 
ments. 


Provide the complementary delivery systems such as the exten- 
sion eastward of the natural gas pipeline, western Arctic and 
eastern Arctic pipelines, LNG facilities as required. 


Ensure that distribution and consumer facilities are devel- 
oped to use the additional supplies of natural gas, and that 
pricing policies and institutional arrangements are fully 
supportive of using the additional natural gas in ways com- 
plementary to the other, particularly indigenous, energy 
supply capabilities. 


Assess the additional supply capabilities from the temporary 
importation of LNG, the production of SNG, coal gas and 
hydrogen. 
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Recommendations as a whole 


The recommendations of the Futures report are designed to ex- 
tend current initiatives and to ensure that long-term future ener- 
gy transitions for Canada and for the world receive the highest 
possible priority in the nation's business. The recommendations 
are a comprehensive response to the long-term future. Taken to- 
gether, they are intended to introduce new dimensions of: shared 
perceptions, comprehensiveness, information and participation; 
fundamentally different energy balances, economic and_ social 
opportunities. 


6. CONCLUSIONS 


The long-term energy situation in Canada and for the world will 
enter an extremely critical phase within the next 10 years, one 
capable of causing great economic and social disruption. A crisis 
likely will show up first in the world supplies and price of 
oil. Adjustments to meet those problems will cause further ma jor 
Stress. At best, the adjustments will require 20 to 30 years even 
if concerted action is begun right away. 


Canada, with its vast energy resources, can make a contribution 
to easing the world energy difficulties by implementing plans and 
programs to achieve sustainable self-reliance in energy -- to call 
upon world energy supplies only when their availability and prices 
make that a preferred course of action, but not to be dependent on 
world energy. 


Important beginnings have been made in Canada to achieve a 
greater measure of self-reliance, but the probable situation be- 
yond 1990 could still leave Canada too dependent on imported oil, 
especially to meet the energy needs of central and eastern Canada. 
Four things are needed at this time to avoid that vulnerability: 


- an acceptance by all Canadians that the future energy situation 
could indeed cause us serious distress and that it requires 
drastic action now; 


- a Significant reduction in the rate of growth in energy demand 
and substantial transformations in the patterns of energy use 
to match the energy supplies which will become available from 
Canadian resources; 


- great efforts to increase Canadian energy supplies from all 
practical sources, and to do so economically and efficiently; 
and 


- a clear understanding that the above programs are aimed at new 
energy balances which essentially eliminate any de endence on 
imported oil, while leaving Canada still an active participant 
in trade, finance and other international activities related to 
energy, and which achieve satisfactory economic performance and 
enhanced personal and community well-being. 


The above programs will take us progressively through stages of 
transition to self-reliance in energy by the year 2000 -- a self- 
reliance which, with further adjustments, can be sustained to 2025 
and beyond. The magnitude of the effort, starting now, will be 
greater than any previously undertaken by Canadians in peacetime. 
The rewards of success will be great. Failure could shake the 
foundations of our society. 
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Although many of the efforts are unique to a particular prov- 
ince or region, success ultimately requires a national approach 
and a high sense of national purpose. 


The tasks represent new forms of decision-making and of social 
organization. We are required now to build into our decisions and 
our actions far more concern for the third dimension of time -- 
the long-term future. All of the available time will be needed if 
we are to make the transformations successfully. Failure can be 
triggered by inaction -- by a sense of public complacency, or an 
inability to organize the effort. If we proceed to meet the chal- 
lenges successfully, new opportunities will continually open up 
for Canadians in all parts of the country. 


The recommendations and the report deal with a future stretch- 
ing out for 50 years. That is not a remote future. It begins 
now. To assume that concerted effort on these recommendations and 
on a national energy program can be set aside for five or ten 
years will be to ensure that Canadians will face greater difficul- 
ties of adjustment and greater economic and social stress. To 
build now systematically upon the initiatives which already are 
being taken can provide a new national purpose centred on one of 
the most dynamic, potentially disruptive or potentially enriching 
forces in Canada's future. 
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Annex 1 
SUMMARY — AN ENERGY STRATEGY FOR CANADA, 1976 


The national energy strategy that the federal government has 
adopted is directed at minimizing the extent to which Canadians 
rely on imported oil. The objective of the strategy is energy 
self-reliance. 


In support of the self-reliance objective, the Government of 
Canada identified in the publication, "An Energy Strategy for 
Canada", nine major policy elements, and has adopted a number of 
specific energy-related targets. The policy elements are: 

- appropriate energy pricing; 

- energy conservation; 

- increased exploration and development; 

- increased resource information; 

- interfuel substitution; 

- new delivery systems; 

- emergency preparedness; 

- increased research and development; and 

- greater Canadian content and participation. 

The major energy-related targets adopted by the Government of 
Canada are: 


- to move domestic oil prices towards international levels; and 
to move domestic prices for natural gas to an appropriate 
competitive relationship with oil over the next 2-4 years; 


- to reduce the average rate of growth of energy use in Canada, 
over the next 10 years, to less than 3.5 per cent per year; 


-~ to reduce Canadian net dependence on imported oil in 1985 to 
one-third of our total oil demands; 

to maintain self-reliance in natural gas until such time as 
northern resources can be brought to market under acceptable 
conditions; and 

to double, at a minimum, exploration and development in the 
frontier areas of Canada over the next three years, under 
acceptable social and environmental conditions. 


aa Mat anny Cie eres Gis unl ag | 
(2 RE ON, ee eres reenter, 


‘ 1 a We ek fi KS re, i in -~. pF! mi jar 


| Sinaia d 


Pre ; A a ewer n" hgh i a 
; mi n Pw on i 7 ‘ of i , ‘ ( 1 j ie in + oan ‘e }: { Sisbe 
a r Ay os Ede ny nity fl aie * ae Was ar “wicheh Af se 
’ } a ‘ fie? old a Pee J ai 7 fe i 
AN HG ihe A CORT AN, L. ya | ae ik he ine hp 
Late ea eS Ue ery Niet GT 5 teal wl x 


4 ca Fi ‘ a) fi: "3 sen a ‘en *g 4 4 teh nies [5 


heath: ay bes of eae Tisinn >. 


adit hp t.4 Ua ierre “Do rere -T6 we $ @ysrieew, Wt 
git Min wd Ge #, i ca estes | ve + 


ot Dehn tal thihdaghs sok peulbehia don saiiliak oe 
sleet eas aetna wap de Iadod ihe sr 
; . ner. . Tipe rhe : a 


Ok wate” Sak Cate” eS ue oh gage matp hooty's FAs cae Ini e 
if a hug mtg SA rea Sega el sagen Rog wee ‘ * —), 
; ! ‘ 


at) ee by 
NO oe 9d | 
aaie ‘fai jeden . ehh cue ee ere ; ny . 
oe ee eee) ae 


+% 7 1 


—_s ray 


aa) 


4 ie tity 7 


yo wit ; 
ail eae 


Annex 2 


63 


CONTENTS — ENERGY FUTURES FOR CANADIANS, 1978 


(Canada, $5.00; other countries, $6.00). Available from Gov- 
ernment Publishing Centre, Ottawa, and selected bookstores. ) 


PART. 1 - 


PAKIoIT .= 


PART III - 


PART IV - 


APPENDICES: 


INTRODUCTION - TRANSITIONS TO A NEW ERA 


Chapter 1 - Meeting urgent long-term needs 
MAGNITUDES OF CHANGE 


Chapter 2 - World energy futures 

Chapter 3 - Canada's international energy 
relationships 

Chapter 4 - What energy do we need? 

Chapter 5 - What energy can we have? 

Chapter 6 - Achieving a sustainable energy 
balance 

Chapter 7 - Provincial energy balances ina 


national context 


THE ADJUSTMENT PROCESS -- OVERCOMING THE CONSTRAINTS 


Chapter 8 - A perspective on the adjustment 
process 

Chapter 9 - Energy prices and pricing 

Chapter 10 - Financing, ownership and control 

Chapter 11 - Research, development, demonstration 
and deployment (RDD&D) 

Chapter 12 - Other adjustment factors 

CONCLUSIONS AND RECOMMENDATIONS 

Chapter 13 - National Energy Program 


- Recommended programs 


1. Glossary 


Statistical tables 


LIND: 


Sources, methods and strategic issue areas 


4. From Energy Strategy to Energy Futures 


s - < ehides 
= ‘ 
aerip, eeaal escareapia 
yy ett, nara 


. 
“ 
e 


a 
mde b i 


Pin 


i 


~ 


yt 


WE. ats 


% 
4 
pet 


pe 


j 
5 | 
Soe 
wees 
Se! 
2 
= 
Spek S 
— 


t 
Wit waz i; 
ogy 
“ 
Po 
oe a 
W550 geht 
“Se 
< 
Ss s 
a 
fie 
a4 Se 
Eig 
We 
ps é 
bey. 
S 
io 
pee eee 
‘ 
#x 
7 ki v 
=u) ‘ 
hs 
4 r 
yayen 


An 
1 


Se Se 


2 = : anes 


